esp@cenet document view 



Page 1 of 1 



IMAGING DEVICE 



Publication number: JP2002314885 
Publication date: 2002-1 0-25 

inventor: SATO ITSUMI; SUGI SHUICHI; SHINOZUKA KENICHI 

Applicant: TOKYO SHIBAURA ELECTRIC CO 

Classification: 

- international: H04N5/235; H04N5/335; H04N5/235; H04N5/335; 

(IPC1-7): H04N5/335; H04N5/235 

- european: 

Application number: JP200101 1 0453 20010409 
Priority number(s): JP2001 01 10453 20010409 



Report a data error here 



Abstract of JP2002314885 
PROBLEM TO BE SOLVED: To obtain an 
imaging device in which imaging can be 
ensured for the quantity of light over an 
extremely wide range by picking up an image 
using electronic shutter processing for both 
high speed and low speed and processing 
video signals thus obtained. SOLUTION: 
Imaging output from a CCD camera section 
302 is obtained as first and second image 
signals having a different exposure time 
through an electronic shutter circuit 305. The 
first and second image signals are branched 
into two system and subjected to 
characteristics control, respectively, before 
being synthesized. Image characteristics are 
detected by an integrated value circuit 315, a 
peak value detecting circuit 316, and a 
microcomputer circuit 318 and shutter timing is 
controlled to ensure imaging of wide dynamic 
range of luminance. 
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[#ffFi»#©ftffl] 

i ©Bfw§#atf, BuieiB i <om%nm 1 14 a* 5 $ 2 

ft>g£*|]-tfNl LfcBBW£©IB 2 ©M««*S:#5 
Hul5lBl©Bfcf§ #t Mfsm 2 ©fi&fs^-Sr 1 -o©®^ 
flfflEff 1 ©B&lf # £ SB 2 ©Wftft^ov »T, ^n^* 

©&ffli£5J:5fc> iW!EIBiilB2©gttii#r ( .i£*4& 
Bo 

o T&titm&m^-zmm-tz l , 20 

hWESB 1 o«lfi* tSB2 ©B&ff #o««Wfi[ £ J* 

g t- * lit srtta-f ssgg wmostxf t - * ffi^tn#© 

SWESBl, *2©K3t«FlWS:il?J»1-5fll!l»«#«r4 

ffrCffltPffi #K i 9 #JW$ixfc«WElBl, IB 2 ©KftBf 
lHi©tfr«ta;^#. «lft«d»e ) ©fltrE«i»tWK2©iii 

5 i wmmM®^®zm 30 

Wt^-^»aiKJ:!>JWWJE«B»«rttiaU MIHfB 1 © 
■ikfll*fc»U-C«iriEa*a»^*:»v^fc3: y r©ffig¥ 

Mtt tr-^*m«rff * 5 w k icX <3 iWMMlS^©^ y r 

T©tf#£ 1 Wit LT^tt&tft-^ffi^as-rs 
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©*8(g«£*J§M-5 W£S£ £^tf r t £#® £1"5 
©v vf ixa»K:3BfW)SHM8fi. 

asuj*a#a«:*r-t- 5 d t &<tmt -r s»*^iib*© 
10] » 1 ©s*^FflT-a^ LfcBBmia© 

IB 1 ©HfftflT^&tf , mJfBlB 1 ©STt^Ffl £ ttRftS* 
2 0*ftBM)-?aflt LfcffiB*{£©IB 2 ©Ifftff 

milEIBlwBfcfi ^r&tflB 2 ©M«e#©fS#ftK^K 
ft btLfc*fJ»afflliiti[el8S £ . 

r <n%mfflwmm\B\&<o&®x*3b v , sweibi t ib 2 © 

Bfkffi #£ ©#^f *KB^RW "b^fc® itfH2 ©Atil 

WI5IB 1 k IB 2 ©AU* Wtt&»0&©ffl*®fM3-l§-3: 

lo©H^m-§-i:-fSyt*©-g-^©t, 
flufsm 1 ©B^ft-^-t IB 2 ©Hfc«-§-©»3teii*IHJfc*«r 

f(J#ftijailHlK«rMfelB 1 , IB 2 ©B^ff C-C«9» 
t-6^1©$iJ«#©£, 

iBi km2<DAmt>®m£im®<»¥m*mw-rz%i2 
m^m^mx'mhtiitwsmm^fsntm^.i'o , mis 

[0001] 

[0 0 0 2] 

T'fi. «^©SW^ft©PS^i:> -e©#+4©K#T**y 
7 © A*t 3t* S: fe 3 S5H rt ffll tl Z, i 5 (C L T «ffe L T 
i^fco fct, S^#T'©jf^B#(C(4^f^©iW*iGll 

B«jc:ra»*s*>ofc 0 r©fc*, «^^^if©«^-> 
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10 0 0 3] «roi£^t?7?i/yv ; *>7roil)# 

[0004] 11 (A) , (B) \at. ttffig&ttffeX 
^ (CCD) A»P><Ott5^lWfe«-§- (AK BK A2, B27 4 - 

5„ t&Sv^y^ili&ite, Wx-tf^+y^aft^l/ 
6 0<DZbX'h*). fmOLbtt* mx-ftis^ 

y?M&fr\/2 0 0 0<OZ bX'hZ> 0 VSMis+ffW 10 

Sre*-**.**?^* y * X'Wm&ffflZM® Ltcimm 

[0 0 0 5] J£^t5j'^l'^*^7lt iBaiv'-V 

*v>tt# (J*£<^v^#tti*<T*Kfe*«niB) £«flfc 

5t<0T'feS„ CSRtfHl (B) K^-fJ: 5 A17 20 
-f — KlVffe ({£j§->-\r y?m&) iB07-f-/uKI 
y*!B«) «r£-J*U Kfc, Al7^-yw 
KHife y*Bffc) bB l 7^— /uKSHfc (is? 

[0 0 0 6] w<DS§£\ (Sii->+ y*iiiij$i>-r y*<*> 

&g.b&f$.ttm&m , f£X'hz> 0 jE^t^y^i- 

V\, *fc, ^O-^^-y^iggcDltfl, 30 
ism&kUXDZbX'foZo m*.t£. (Silv'-V y*j&g# 
1/60, ffiig->-Y5'^iia^i / /2000T*@^$iX 

3 2{g©&**£#o-C^-5 rittS. 
[0 0 0 7] B21i, «Oj£^t5 7^wvy*^ 

&A/D&&S2-CA/D (7fn^f^?^) 
U 7W-A7t^-y 3 At 3 Bt;i£Slc£#iitf. 
-A^^P3A ( 3B*»C>«5*ai$ilfc«#tt, 

5. CPU (<p£i»£&Jl=glB) 6tSI^J 

$98!>7X'ffif8.£tiX\ / ^X, fj'stfrtoMUlOfrbO) 
a03tT-^^fflV^-CCPU6(cT^SrfT5, 

1 stsouh-s. ±is^Mfi0ijx.^sBS6i-255 

984-5§-£;$a(C^£*lT^5„ 
[0 0 0 8] 

u>^7Jp< S&5® J f L ->-V y*B*IS]<OHitt«:»: 50 
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[0009] *^T% *3BW«Btttttt^*rt«>««|| 

*\ Srt • *IH©S*&HB*«*rt-Sg»;M 9 b LX 
[0 0 10] 

^/«C-5(gjii:i*iji©«^^y^3Sa^^»»L, £ 

+ y*il&l4, iSiS->^y^»^{f-§-ii«iiv'^y^ 
■V y * t -> + y * <0 is* y 9 L -C«!l»f 

[ooii] wO»w^±saMft»«-e»e>ix5f^ffl 

v^, ztibow&mfkzimi-zb&iz^ #mftmm-f 
■e-f , K^ffow5*ic*si:T->+ y^^re^3£-c*# 

[0 0 12] 

[0013] El 3 tt.Z(D&W<D— mMm&7fii-®9&7n 
yfmX&Zo 0 lXWt&ZtltcWi^ftm 

14, CCD* ^7^15 3 0 20MfkX7-±iaMFfft$tt«ft 
ff#(C^$K «(ft«-^i:UTa**n5. CCD* 
^7§i53 0 2(D«^*^I4, y^EBS3 0 5{C 

i9, ffii->+y**«ti«^>-ry^aft©a*S2 
o©ifv'+ yy-m&X'ftmZftZo 

[0 0 14] :©CCD*^ 7SB3 0 2<Dty&m^rtt.. 
AGC(HlieS3 0 3(-A7l$ix. irt^^nayfa 
(v^n/) 0SS3 1 875^©$lJWf^-(-J; l 9flJ# 

$ ti 5 0 - <omm. y ■< k r b m&z. l xm 

mZix&o Wh. VSMi' J ry*ia^rk&&i/-Yy#te*§r 
b&m±LXfflWTZZ>£ 9l-LTfo5„ 
[0 0 15] AG C (i®)^#*Jffll) EK3 0 3A»?>«> 
Sft^fa#»4, 7tB^7-^^* (A/D) ^0883 0 

[00 16] y^lilK 3 0 5*>?>fi7^— K 



5 

Ml-y^ y 9 (OM^i/* y 9ia-%fcCCD$ * 7®>3 0 

*i3o z.tib(DW&m j %te2mimw.Mffiv>**y x- 

[0017] i&m'>^y^m/^'j\Bi^3 o 6(oxt>m 
jj&ti. f)ix, Mm"y^ y^m^^ x )\s\^3 o 7<da io 

KM t iii;>3{l<73{f -§-fi, mmi>"r y 3 0 9 

^A^£*x5„ teiiv-^i/^ffl^miHlgSSO 8, 

^ y 9mm$m& 3 0 9ii ( mxm^-X'hotzi&m^^ 

yr-fmia^tmmi/* yy-vmia^k*. ZtiZ'tim 

mm LTm^-fSo o£<9, ^M^\y9mm^m 
s§3 o8frbi-n&m~>*y?-vmm^; mm^r-y^m 
wm[i]s§3 o 9^«bteiiiiav'^ yy-m&m <vmmm^ 
ztiZM^btiz, ^tih<om^t, i&mmmtm^m 

SS3 1 OiS53gfflit#tt^[HlfS3 1 ldA^tl, 

m^zttLxtmmWk, ittz.n. a s-t-b 20 

[0 0 18] (£iiffl#tt^[HlSS3 1 0. 
&0SS3 1 1 Officii, *nf?XliW&@&3 1 2(dj£ib 
4x-5„ rroJDg;X.(4£l&lHlS&3 1 2(4, ffiig->^y*ffi 

6, roff^fflli-V'l'=i>-|5]SS3 1 8ri>f>tf>ftJ#p{f'5§- 

^y^iigtc/scfc^tt^&a^*: 

[0 0 19] 1mWXl$9)&lB}9&3 1 2(OtB^m-§-»i, T 30 
■ra^V^jv (A/D) ^miH]S§3 1 3(-A^^tb. 

[0 0 2 0] ±fB£>AGC[HlSg3 0 3, A/D^HSg 
304, ©jg->^-y^ffly^-li[Hlif§3 0 6, ffiilv'iry 
^■ffl^^e y IH1SS3 0 7, ffii£->-*-y*ffltiD&lH]S&3 0 

8 , asa^-r yy-mm&mm 309, <&£Ajtt&£&iH] 

8§3 1 0, iSiiffl^tt^miHlSS 3 1 1, *P»XJ49J»lHl 
S§3 1 2<05fci&(4, BfllfB#«)«sa»-C*>5. ZLX, 

mmm oss 3 1 5 , f-^«^ttj(Higs3 1 6, 40 

0SS3 18, y * 0883 0 5 fc£?f4, yV^S 

[0 02 1] 04(4, ±K#*70>»f£«:8¥L<tt9H- 

[0 0 2 2] Bl4<0 4A»4fiitl^#Hf*T**>9, # ^ 5 
(4, ^Oj!flH{c|i^LT»f£-T5o CCD#p<ygfl3 0 

2 ©wfciB»m2jjwiB]tt» ^4aoi t>h&s->-v y * 

iffl, 4 AO 27JSffiii->^ yy-$jffl, 4 AO 37)S(g:i§-> 
-ty^FK, 4 AO 4 yy"JWI8J, 4A05A! 

ffiif y^WDPBlT'foSo r(DfifroCCDi»-7©t 50 
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^swfWsm*. ^mtmmL^(Dm^x\ imm 

Mffl(omtitfhZtz&. 1404 Bic^-fi oteJ&mt 

4 9 , ffl^l 4 B 0 1 ttit&ig->* y 4 B 0 2 

J4teig->^yy-t!lf£<t&>3, «TP«lCi«ig->-t5/^ib 

fK <m^\ v*mft<n>m&^x\ »ra4B0 3, » 

Fb14B0 4, fflll4B0 5CDftf£i&3 0 
[0 0 2 3] AGC[h]S§3 0 3<D»ifN4, {gjfv'iryy" 

D4«73 4C(^-r4: »r«l4C0 l^fijgv'-Vs'^ 

[00 24] H4©4Df4CCD>Mygi$3 0 2<DWiM> 
HtfrfHt-C, 4 DO HmM->-Yv*1&imijf8*jr* 4 
D 0 2 S/ ^"i * 9 , BITE** 

H9jgLt*5o IH4C04Ei4, El4(D4Di:|Bli:{I^- 
T-fot), H3<OA/D«UHHliS3 0 5©W*f9#-C*) 

[0 0 2 5] EiT, »f^lftB^^^^'5 J ? :> -r<-r€)it*(c 
m Lfco 4 E 0 1 ^{Silv'-V y * BWfeta^ft*, 4 E 0 

X'liit)&tiZ>h(Ob-fZ> 0 i©8Mfta*flr#H:, H30 

eiiv' j *'3'^ffl^*yiHiK3 o 6, issji^-rs/^ffl^* 

U08S3 0 7{cA^)$n, ^Oigig, mmi/vyy-m* 

^•y|e]8§306, 307 OtB^Jtt, -?rnmfiii#ffl§] 
^[Hl8g3 0 8, ffijIS'^s/*/B$J&|518&3 0 9lwA^3$ 
tv5„ r ftfc J; "9114(04 F, 4G(c^-rj; 

[0 0 2 6] wW|i]4-C-^M^oV^TV^ff^ s , t£ 
ii, S5i->-yy^ffl> ; eyilISS3 0 6, 30 70^*1) 

3E*|5iB3 0 4d>e>oiB:SKS#-cfc5. znXo^mm. 

0, ftjiffl^tt^mielSS 3 1 Udfc^-C, HI 4 C04 H, 
4 I fcij*-r±$fc*!H4g»£ft5 0 *LTB404je 

[0 0 2 7] *0SL$tLfc«t^ff^4, H4<0 4K(C^-T 
4:5^, fia'>-ry^BMfea*flr#4:*a^-*'y^!Wfe 

[0 0 2 8] 05f4, a^tt-Cfo 13 , 4HW4D, 4 
KOBMftttJ*«-§-©Wti:<c5. 115(4, i&m^-Y y^ 
tmm~>\ y^<0A^*(c*fi-58«b^tiJ*fg#Sr*L 
TV^o (SiS->^y^fcJ;5J±i^l#tt(45 0 1, «ig-> 
t^?OttlMittt5 0 2ffcO > fS3S->-^ yy-mtXV 
mfa&tf 5 0 3, y 9 mt)<Dfflfi&tf 5 0 4 T- 

[00 2 9] z<7)2 o<oe*{t{f -§-(4, H 3 (c^-f^ix^ 

Kn^'sm^m^x'hi>^m^r^ms\^3 iot« 

iSffliRH4^m[Hl*S3 l if, W^tf^w*Mt*»5fc 
-7^ 3 VlsISg 3 1 8 ^b«0$iJffll(I-§- 3 3 0 t 3 3 1 T'ft 
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[0030] mmw/t&vm& 3 1 0 1 mmmmmm 

gg 3 1 2 X'fB^rHm^tl. m 6 Id^-f «fc 5 IC, 501© 

&Mis\v*<Dmti (Htt50l) nm^ j ry^<n 

mtl (#tt5 0 2) *JJn3l*>5t^l49JSl*4x. 1*146 0 
1 ir&So r©{f-^(i, D/A'g&lH]&g3 1 3tf^ 

[0031] m3tmirmw-f?>o asffliei8§3 1 5 

t f-*fcffiHl!&3 1 614, flrF-v^ yy-[HliSg3 0 5© 

[00 32] «»<g|5]gg 3 0 5 14, A/D^&[H]& 3 0 

=1 V[5]Sg 3 1 8(c3£So HIC<, t-^«f±l[iIK3 1 
6 »4, A/D'£&ls]gg 3 0 4 d>P>©«<$!lIiS©Jf 

8g3 1 8K&S0 

[0033] mmm& 3 1 5 t t°-?&aiim& 3 1 

6 (4, 8lfj|®E(c£J- LTID 7 ic^-fj; ? lc#ffl1S$£s§: 
SLT^S. IP*>, H&7 O 1 £®&7 0 2 ©4 51-2 
5ffl©^(c##IU i»ir{I;fcSW4f-*{fi£##> 

§„ rro^wcofcfti-. y- vmm^Mm 1 7t-« 

^Lfcy-haW^fbtlSo </-hft»£[H]S§3 
1 7 {4, TK^Pfflff-^-HD, »fi|5]#Hf^-VD, *ny 
^{f#CLK^fflV^T^-Nff^^t-?.o r©y- 

^t^a»ffl[iiiss3 1 5 1 t°-?imm®&3 i 6ic 

£<bixS„ rtV(-<t9, «SffilHlSS3 1 5tt-^« 
tt)[HlSS3 1 614, ffl*^flL/c^f-^cDffl^T^ 

So 

[0 0 3 4] 3^0883 1 814, ^ffl(H]SS3 1 5 
£ e-^ffi1$tti[Hli&3 1 6^e>©til#£§:H\ V--V 
©->+ yy-B^£:&5£-t-S„ S5i§->-r y y"©->-Y y 
IWHt, bT-*tftHMsIB&3 1 6*>fcO««Sr«f.i>»c*S 
U (Sa^iry^©'>'+y^«H>]«:, mmm&3 1 5 

W?®&3 0 5t^<b;ft.So 
[0 0 3 5] n*i'W?\Bl9&3 0 514, -r-TaVlHlifS 
3 1 8T'^$nfci^jS^-v y* ti&m^^r y 9 <Di/-*r 

CD*^7SP3 0 2t«fflSiXTV^CCDl(t* : Fi: 

ttH&i-So 

[0036] HI 8 f4, H 3 ©«gffi@?g 3 1 5 OPMVfc 
/n->^@^f 0 A/D^&lelgg3 0 4(OiHf)Xhi) 
A2>lfcfM§#tt, ^-h(eISS8 0 l(cA^$nS„ y- 

Meisg8 o i y- h»jg«feiHiB3 i ix'fthti 

fcy-hfM-K±o-C#J»£ix3. y— h 

<z>«f^e>&£*iIiffiiSH*y- M~S 0 
[00 3 7] ftlw. y- h LfclMfcft 9. 
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o^^y- hlilSS 80 l*»c>ai*$4xfcBMft«#l4, a 
gfitlilte8 0 2KA;fj3n» lB£fiM$lHl&8 0 3<75ttS 

/jft«fcflr*ta»*n-5. ;»iB^[f^«y-h»i^« 

»£ftS. SMMBtt. ft*titfj$l&l[BlB 8 0 4ICi^P> 

ix, W 3 XhISS 3 l 8<^e,ixS, 
[0 0 3 8] 11914, @3CDt°— ^[i^miHlSS3 1 6W 
Zfvytm^m-fo «»iffilHlS§3 1 5£^IC, A/D 
««lHlK3 0 4©m^j-caS)5A*8Wftffi-§-H:, V— MU 
10 Sg90 1 IcA^ftSo y-MHS§90 1T-I4, y— h 
«JB»£lelI&3 1 IX'fehMz.'f- hfS^liZXoXmm 

<**i-s„ ^it{c«tt)y-h@iS9o im 0 
(tit^y- h-rso 

[0 0 3 9] ftlc, y- h Lfc8«ftfB*©**ffiSrttffl 
20 S 0 2il^^D^-rStCi4, 1 M^^flHlSS 9 0 2 T- 1 

try higie> Lfcft^-t , mt^t^mm^ 903 -cap 
»-rs 0 ^<DMWin^2mmmiLti-itzib, 
2 mm&$m^&£.\Bift 904 -c*nji«#srs»t s. r 

tliC <t <9 , 2 0S§ 9 0 4 T' 2 mm mt<OiB-%# 

[0 0 4 0] i©2B^«iflHlK9 0 4<Dtiit)Wi%r 
i*. ttm®1&9 0 7T?2ffi*ffi©ra#£tt*!S$ftS. It 
SilHlBS9 0 7T-i4, AtV^^51^i-Sfcto©il^{f-§- 

30 9 0 7 T'H, 2 B^m©«#£ Sft#© 5 *>, 

vM!5* s »R*ix, ^©SW^ixfcfi-^li, »«flHlSS9 
0 8{cA^)^ix««F^ttSo 

[004 1] i©±5t-LT, y— MsIgS9 0 1 £>«b© 

fflffl®&9 0 9 tt, ^-Y 3 V[hI8S 3 1 8 frbomwm-ft 
»i*lelif§9 0 8©ffi^ SrSltW 
It, ffl^ST- 9 10^ LtvY =i visISS 3 1 8 (dit 

So 

[004 2] ±IELfc®ffi^*l{ctt, ##l©fc*y- h 
40 ff-^7)^.gT'foSo r©fS#tt, fiERI}W«*VDi:* 
5FIB]JWfl|-§-HD t ^ D y i5Mi#C L K(CS-^VNT^^$ 
^S„ 

[004 3] H 1 0 14, y- h»E?gaS£BI& 317©/ 

cy^i^t. SB:^(f-§-vDtt, mmmm y ± v 

HimiElKl 0 0 HcA^tiSo SKPffl y -tr y 
Ht#38^[HlK 1 0 0 1 -my ir y MS #£f£S 0 ^© 

1 0 0 2 Ti4, 7k¥-mmie^-Z*?> h L, SB* 

50 ff, -©**- h^J: "9 , Ilifi^lfijili^lHJSS 1 0 0 3 
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[0044] *¥-%fakmm%2>&x\ Aw-mma^H 

DI4, 7K¥l5lffl y -fe y Mf-§-38£[H]SSg 1 0 0 4 £ 
ft*, y * y Ht#SB£®l& 1 0 0 4 T*J± y ir 

y h«#Srf^5. CO 9 -fey hfi#S:S*i L"C, 
#16]**- KtfiRSHKl 005T^no,^CL 

¥#|6]fS^j&i]!& 1 006T-, ^oy^{f-§-CLKSr* 10 

[oo45] zttici d , sa:*(6)<i^iHis& 1003 

[0 04 6] >[5]S§ 3 1 814, SgCffiHIK 315 

frtbw&m&omnmt, t°-^M^miHiss3 1 e*»e> 

Wgi©f-^imaiL, «^->-*yy-[§Ig&3 0 

5, isiiffl#tt^*[iiK3 1 0, &mm<mi£m®&3 20 

1 1, RXJttffiX&®&®&3 1 2«ril(na»1-4. 

t, weft© y 7 h^7^Dy^tov^tt^t 

So 

[0 04 7] 01 1 14, T-f 3 ^@8S 318 ©figfl^n 
•y^HO^ijT-fc?),, 

[004 8] W = VtHlUS 3 1 8 (CJ4, ffigffilslgg 3 1 
5^f)A^ffl51 1 0 2&frL,xm%m.fiffl1> % At>£tl 
5„ IS]«JCtr-^ffi1j|WigB3 1 6 *»&A*«B5Sr^ LT 

1 1 0 3<^e—?mfiffltfAt>£ti. ztih^mmt. 
mmftmw-mtm&i 1 0 4\zAt>^ti^ o mm^mw- 30 

^SSP 1 1 0 4 (4, {gjiiS^^ffi 1 1 0 5 b i!SiIW 

ife¥*Dfiti 1 0 6^m^i$ti5o rnc2oro3pi$)«f 

#tt{Bt>'+ y ^fflotmtaaW 1 1 0 7 iriSii^-y y 

^fflwu-^agpi 1 1 0 bKxt>&nz>* ww© 

W-»*aa^51 10 7, 111 0(^14, -»y^itSftSi 
^a 110 8, 1111, mpg&S 1109, 111 
2#fc5„ 

[004 9] ^~M^.fr%^M 1108 ©i|&£»4, 

{SifWT-v'-y y*m#l 1 1 4 t LTtti^^ix, ->-r * 

*i§£tf»*&ai 1 1 1 Kant^s/+y^« 40 

fill 5 b LTtii7j£ix5<, CftP>0(S-ftt, flrf-> 
-\ry*(Hlgg3 0 5£ftJ8N-3. 

[0 0 5 0] ^btciiaiSiiv'-Vy^ffltiSjiv'-yy^ 

fflot+^^asp 1 1 0 7 1 1 1 1 0 ©n-g^a^a* 

6, AGClf-^-1 1 1 3/^£/&£ix, 12 3 ©AG CIhISS 
3 0 3f;:i£<b;ft3„ 

[00 5 1] $ (b(C, H-£*ttSg|5 1107, 1 1 1 Of 
{Cf4, 110 9, 1112^*!), co&a 

y?{g%l 114, 7S,mW.l->*r-y?ia^ 1 1 1 5 50 
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fflH-5fc*0'bO-Cfc5o 
[0 0 5 2] V&mfris+yfiS^rl 1 1 4 ir^igST- 
'>+'^fifl 1 1 5»4, 4$tt%lftfM«lA 1 H6tJD 
Httfci*ffl»»i l 2 oi^A^^ft^o *BH4^&f&iJffl]gBl 

i i 6x*i4, emmssmmvm^ri 1 1 7&£j*u 
mwitmmm&i 1 2 o-ettj«a«H*xijwj»«#i 1 

1 8££j&-T5 0 {£ii^4^^JWff 1 1 1 714, ffi 
(3*118 14, Kigi^ y * B*WIK£ Cfc$iJWt-§-C*fc 
[0 05 3] El 3 Offiilffl^ttg&lHlSg 3 1 0 14, CO 

femmm&fflwm^i 1 1 7-e*i»£ft, 

£ftmtt3 1 lt4i«*«tt«*fli!]«m#l 1 1 8T« 

[0054] ^DW]t*»gi5 1120 feMK, <6'>-V y 

-§■111 9££j£U mWXte9)&®9&3 1 2{£j§<9, 
fijgv'-v y 9 O^m-f t iiSj£'>-V y * ©Ifc&ff-f £© 

[0 05 5] HI 1 2 (4HB^#l¥*&^aa 1 104©v 
^a^&JUCO^T, -vf = VUlSg 3 1 8 IMtWtla'T 

[0 05 6] «*{Ili]SS3 1 5 /4»P>#P>iXfc{gaiv'-y y 
y-jltfStffigfiti: tf-*tftffilIM&3 1 6*»f>#5>ftfcfiJt 
V+y^iB*fttr-^tt*»bi&S)L-CV^««t^Sl« 
^^^(45o 

[005 7] (S^->+ y ^iB^»ffi0^fp« 

«*»bffiiSiB«¥*Mi[Sr#aiua*-rS. £<bl-, i^ii 

tbLtiSTJ-ra. 

[005 8] COjaffi^W^^a^J; , 
L¥%tttr*&&:: co^ov'-v y^SStf 

IJiaaiciOfiav'+y^IStfc. KX^ir y^Bi«t» 

[005 9] Mtftmz. 112 (A) -01 2 (D) Sr 
#JBU-CttWi-5. (Siia»ffi75^^fi]m«feOilf^¥ 
£rtSC:©»£'8bit*i)Sr#«>, ¥*&fiS^0i|x.(42 0 0^1 
±, *>o, {g3ge-^ffi^8bittg©ftAMOiy 

^Of|feSr^fP®^i: LT^S. 
*ffi^b*fe/t¥^ffi^J^I4*2 0 0 i) 
.^T'HSiXfc^l 2 0 5 bt£5 (012 (A) ) „ 

(012 (B) ) „ ^roi*©l)icfcx y 7Sr®ftffi 
$1 20 7 (01 2 (C) ) tU •tOflfcSrJFtefp^tt 
1 2 08t LT^fil-rS. tafn®$ 1 2 0 7 (4, a3g-> 
+ y^»C±5»»Sp]*i:*ft5. :©S«0#7"d^ 

(ommmw-mm mmmmw-mm i,mm^m^mm 

aSBl 1 0 4frbmbtl& (012 (D) ) o 
[0 06 0] ->-V y ^ M&ftW-tem 1108, 1111 
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t*i4, m^mw-^immu 1 1 o a i^o>&mm^.w-^ 
fit, amm&w-mmzgimzo ^mmmw-mm, mm 

«Hrt $ tmX' 2 gfflfc y 9 i§£Sr»t; 
:o«Wg*ia9WSl:, {SiilHtMfit, 

wffflMIrl 114, &mm* is *y9 WM9fir 1 
115 Srm^J L^v'-V y ^ [HlSS 3 0 5 Sr$i]®1-?>„ > 

-vs^ii&tm&si i o 8 i 1 1 1 otiA^tm^^ 

[00 6 1)01314, iSffi^fil^P^^aSP 1104^ 

hz> 0 88*130 1 tmm^nw-^mn 1 104*^ 

&t)£HZ>¥-m&. fltttl 3 0 2^iaiiS:fLtV^ 

So 

[0062] r (DMX'tz. telbw-mmi., mmmm<m 1 

3 0 3HkTX-hZ>tz!b, 

mtEv-y* y 9mm x (*ai*m«©Tia«[ 1304) 

/(¥£H£) 

1 3 0 3 IcAofclg, *jS*tm6©«t , £> 1 3 0 5 
2>*-C->^3'^iia5rSii:vfe(c:i 0%g< LTV>#, 

H£±«>3„ iO**Sra]E«rWttflSl 3 0 6 i-r5 0 
B#|!fl 1 3 0 7 T**-r ± 5 ftlWSnggtHflCDigBfl.cD 

mmmztimrtto^gv. >\ y9m&<D%m.\-xn 

*>fcl\ r. CO#tjT*f4Effi 1 3 0 8, 1 30 9 T-fftPFiSj 

[0 0 6 3] ->t 7 ^asrofffci^ 2 gffiUMat 5 
[0 0 6 4] 1]14»4, 7 , ny7A,$m<DtkMm&mz 

SLTV^. 6fic0^flgl 4 s 1~1 4 s 6j4S3£»$4x 

1 ~ 1 4 s 6(Di^mzt£^, 0 %<DftM&\Zffibfr<DtHi 
mZ'tfti 0 cOfc&g&'T^:/ M401 — 1415 

Ltto*s$cEn-c*5. y^iiatf^ai 1 os 

(4. SBIB]J««Wvr4:tHB»f|SF*&«! ! 3lWi l 0 4 
frh Xf) £ *l5 ^fitlcg^v -< "*> h £3§£ $ * 
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[0 0 6 5] Hi 3 5r0i]i LT, Ell 4 co$flig;f£ei£: 
ilo-CSblCtWH-*. 4", 01 3lC*-t«tp|c5pft^t 
£@ 1 3 0 -to U-iA-ffiHT* 13 10, 1 

3 11, 1312, 1313©iP<^iLTV^. 

[0 0 6 6] ^yH4, Wt£o-C#H£tv5©ffl 

1 3 1 0CO«£-|4, ftSgftitaWT, aii3ll©S 

-a-iiftsnm+^wT, ®ii3o 5w^-i4*ssm 

•fr-6, 8113 1 2©«£f4*Sdffl«f'C>»± % ffiHl 
3 1 3©^ttdRffi«tMKiUt©5oi:, V&lc#y-V 
10 h $tt-5iS^^* * >^^-3e«Sr«i5«flH*B» 

[0 0 6 7] ^y^a^SHIftail 10 8I4> 
fill 4 s lT'fo€)„ 

sseaj+^KiT 1401, 1 4 0 

2 , ftjggffl*".fr 1 4 0 3, KMtttiKEJLh 1413, 
«a«ti««T 1 4 1 4ffe5„ B 1 3K*5^T, pns 
#iff#j#lJI*|5 1 1 0 4^P>O4fUffl«l 3 1 7»4, 

13 1 OffeSA^'f^y h«*)IBm*SWTl 4 14 

20 (mffi^->^ s> ^iiS) x (ftiifttBtawTPmi 1304) 
/cit^-r y9m&*m< l, *tnB*ssrm^£ 1 4 s 21c 

[0 0 6 8] ftfiSttPFJ^l 4 s 2XfcW£ftZ>4'<> 
h(4i*:©3oiSfo5„ 

[0 0 6 9] 1 : -i^y h^ftjggajtSWTl 4 1 5C0 

tH*aoTP5ffi 1 3 o A)/{¥-mmtzws j t9-m%.*m 

30 [0 0 7 0] 2 : -f'O" h^SilSffl^'C^T 1 4 0 4 

, i o y^iSfi5ra< -r 

[0 0 7 1] 3 : -T^V h$n&&lii*P>bU±. 1412© 

[0 0 7 2] EFfl 1 3 1 8 14, Y&ti&jStoftt'fo 
UATl 4 0 4T*fc6fc*, vmzi Q%*s*y9mBL* 
m< LTV^<„ ¥*5jftl 3 1 9 (JpiQttl 3 1 4 b 1 3 

l 5<nffl) x-4^y b^mmmtH^'t-^^^tztb, 
4'<>h<0&&mm t P>L-&>±l 4 1 2K:&oT, t>cffi$r 
40 ilESm 1 4 s 4 \Z.m&Z"ti>o 

[0 0 7 3] igiEStU 1 4 s 4 CDftmX&mZtl&J^ 
> hf4i!fc»2o^fc5 0 

[0 0 7 4] 1 : -Y^O-h^ftiggtHtiKlTl 4 0 9 CO 

m^-, *«i*m]* ^i?^pt7m ^^«!i^F^ 

^*>Ott«6l 4 s 5tC®&1-6o 
[0 0 7 5] 2 : -i^S H^ftJgSi±5*IiU± 1 4 0 7 CO 

^^co^SIl 4 s 6lcjl^-T5 0 
[0 0 7 6] ¥*9ffi 1 3 2 0 *<taffl 1312 

50 -f^^KojRjgsmw^ii 4 o 7 o'>mxhz>m&®f 
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-£So 

[0 0 7 7] (SW^*,©:^ 1 4 s 6 T'&S^iXS 
^ ^ V H4&© 3 o#fcS 0 
[0 0 7 8] 1 : M^ftilgaj+^Jhl 4 1 1 

mn^mi 4 s 4\zm&-tz<, 

[0 0 7 9] 2 :-r'<>'h^ftiiStU t t 3 ^Tl 4 1 7 
©#-£, &m#Tffl* v W £ V ± y Y U ttfSfcSlEg 10 

mnwMi 4 s 4^a^-r?> 0 

[0 0 8 0] 3 : -T-<V h^^a^Pflgiil 4 0 8©| 
3\ ^ffi^rStiiiifJW^fll 1 4 s 3 tCjffiTf So 

[008 1] Efffl 1 3 0 8 T'14, ¥#/ffif4®H 1313 
K&S&, ttf»»4{fcS^#*>©:|fcfii 4 s 6ffo5„ 

13 2 1 T'ftlcspiSHgl 3 2 1 ri^B 13 12 (CfcSfc 
£>, -f'O H4*S8tti4'4>£U: 1 4 11^^0, 
f3f B 1# v > * £ U i? y h U ^ffi^illESmcO^Si 1 4 

s 4 (cS^i"5 0 

[008 2] StjqzJSjfi 1 3 2 2 it^M 1313 (CAS 20 
-f'O' h#fla*WB»±l 4 0 7 CD#iST-fe-5{£ 
«Bf|B]*!?>^Sry-fes' hi, #0l$fW# £>-*-©# y" 
> h*B!*&U «JBS:iSSlB*IBfif 1 4 s 6 Kg 
^■tirSo WHt^ttHl 3 1 3©4*«»$IB#y->' 

*tf-7zm&mz.zm&i 3 2 3-c\ ^fi^sigi 4 

0 8 £ ft !K ttffi£@ttJi®»©:|£fi 1 4 s 3 

So 

[0083] mtamm^m 1 4 s 3 -ci4, ntb 

^JSOtll 4 s 2 ir®*f6](C-> + y*a&S«r3tfb3* 

zmttttezv, mm^tiMcmnta 1 4 s 4^sgt^ 30 

So 

[0 084] iipg&S 1109, 1 1 1 2 {4, • 

©sushis, Mx.tf%K&y v >y* bmmm*<r>7 v- 

3IK4S«ftT:B:Ji»l©MffiJlM»££i:S„ ^rClT* 
Z.©4 5ft^l&£, ^tSig&Sl 10 9, 1 1 1 2Jc4 
OtftWLr, SR3C»Sr»£E-rSJ:5K:ft!(SLTV^. 

rtu-i 9 , ii]EBa»j»»ora)HS:*?H-r5 

S„ 40 

[0085] ei 1 5 is, mwytmtmmmj-e)? v— ^ 
mm t <DK%-e±czmmmM&Wit:mfeL?7 7 it l 
mmmw^mw-mi&mm 1 0 4^a 

7?£:ftS¥#rtilT\ m#4DitrXLT^S a -com 

© 4 5 7 £ <Dffl«T-± t S BE 

£CSo 

[0 0 8 6] wwT">-^ y#M&.VirW®m\ 1 0 8<0* 
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t#nz&m&fmi>mfetifffizm*-x ?fc©, y 

[008 7] ^^-CftHJIB©HffiWfl[«»fc«i-5efcaf 

isitTKftjSsaicusiL, mai©«*j*s»bufc*o 

BJB»g©^{t;f4ftKt&9! Lit t->*7 ?m&st»& 
Mi cvmnmmmw&fT o . WT, r©3«©jy*:to& 

[0088] fftMftffia 1109 f4, *#<!: LT'>+ y 

^aatuw&si 108^ jHEsmtwwL-t^-s* 
tto-v y ^mm-HMa 1108 asajE&tffltf>¥£Hfi 

-AJlffl(c± 1 %{^©g&fflT-¥^ffi^»Lfd§£\ 

£r##>s 0 w©sta»e>s**Lfcie*wu wastes 

1 8 {C 4 9 ®}fcf$Pfl© 1 %»tEi«S lCLOCKffi 
v-7 h U-^^ 1 6 0 5 (Ell 6#J!P,) SrisiST 

gjiemir^s^stb-rso ^©frtm, -r-fa^in 

SS3 1 8t##Hft©^-iry*iiS&BfciL-C^S*» 

Sm©liiEBlFFp1(s)= 1/ (^fiES/+y^a*(s» - 
10 0 (%) 

mmWiE1rZ>tztb<D'>7 h u^^a«c«: 

a yroimms) 

X'h&o :©->7 h L-^^gM 1 C LOCKlfiv' 
7 h 1/-^^ 1 6 0 5^©SiJfflim^i:-t-ixl4, HfeT'^ 

T*± 1 %©«3t-*W*BW6*s|im-C# So 

[0 0 8 9] *^fiSf4CCDai7lff#©AGC 
T'fciSffl-Ct So LA^L, S/N$r%ltLfc^-, fiufS 
*S;5rJiffl Ufc**sHJM«r y 7°\z. 4 S 7 -Y Xi^ft 

^o 

[0 0 90] tirttXgU&Jfflfg-g- 1 1 1 8 14, y 
©©W»fll#T?*)5. w©ftiJ^ff^-(4. ftlctftBJL/cff 

^{ctstt s ^^aiHis§©$ij^Kffl ^So 

[0 09 1] r w-CWifc-^WFpm&i: LT, 2tfe©i® 

^?r*^(wSpm Lfcfc'(tx'i4, fc-kmtmtt s t #»c 
©tnt^^®tti*s^.^5fcSo act, 2#c©E(g! 
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[0 0 9 2] #«|»©IMfr4ft©»0-CS>5. *-f. ^ 

10 0 9 3] s/^>^fcM£='tei§v'^ s/;5' 

$iJffl){t^-1114/i«ii->^ y ^iW«l«#1115 

£*«>fc'b©T-<fc3„ !HM4^m*JffliSPi l l 6TU r 

[0 0 9 4] ft-g-ffi9$a>4tt£X&[Bl!gtt, ^<E> 

ATJ-ffl^tti Ltx'~X u ilog,. l-lOOx- 

[0 0 9 5] KATK^V^S yVVVVfcKmcftrt* 
[0 0 9 6] s/^ \sl/iW&&< 1 6<Z>^£— 
16=<^t5-^ H"?4fcMS< = 64 CDif-g- 

— TVufcSfc 

l l 612, r©*#4HSwfe*S:fia[ 
«H4«ft«»«-9- 1 i i 7fttfi«a4^**iM»«-*i 

list L-c^iau mmwLfrm^zknwmMtm* 

?<i-r^ yV u> l © t # 

1 l^v'fcfc^K 6C0i:# 

8<^>T^$ y? Uls^&±m<Db% 
a : H : iKi^-iry^iBffc. L 

t 4v>r t fim o V 
[0102] ±|ELfcEI 13, El 1 4 x H 1 5 WlftW© 

JS3©iiifift«#ta<iiiaittf«©'>*< ifeff* 5 ? 
#H64 y ^jlS^iRSC-f^** 

turn ®Hti^j£v^cot^^t.c)^2a^^t 

[0 10 3] *fciR*ffiffl*»e>#nBW«¥*&fl[*»61*il 
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[0 0 9 7] MWit^mmi 1 2 0£>Bttt>*H££&M 

flu 1 1 6tmmx\ i&m'>\y9<DmmtM^>^y 

[0 0 9 8] ^(Oj^Egi4{gji'>-r s/^H&Wfii: A,¥tf 

[0099] tiawtt&mm 1120 nm^x-h 
a**. ii6tpi:<^tv^w 

20 »f3#l 1 1 9££/£1-5. r©*Pl|[Jt*«»m^l 1 
1 9 l45te(C|&0J Lfc*0*Jt*«iaiHH8^&n, 2 fc<D 

[0100] -y? u^^foxmicxzimwttm 

f&J£P?>M#,f4iUT<7)« 9 T-fe2> 0 
[0 10 1] 

L50%:H50% 
L6%:H94% 
L12%:H87% 
L25%:H75% 

4 0\^LX^^o 

[0 10 4] HI 1 6 14, «T-v-^s/*[H]8§£^-r„ 
<D^n;/^ 1 6 0 2~1 6 0 4f4iI&CDfirF->-r 
KtftoTV^S. *¥»HB (H) 

^^^§151 6 0 2, t+?n-7^ (CLK) *fi(73 
'>-Yyfi'<A'X&j8Ml 6 0 3Sr^T-r5 0 Z.<0'y^y9 
'</\s*£j$M 1602. 1603 (DtB^/^u^.{i^-T(Hl 
81 6 0 4T*^-S$n, 1 ^ o yymZ h Uv 5 ^^ 
1 6 0 5{cA^$^x-5o 

[0105] a^sc 1601 tcf4, ^ o 3/ ^ . Tk^mm 

(HD) SillHlW (VD) 7 4- IVY 

mm (f 1 ) i5A^*ntv^„ 

[0 10 6] 5ft^T*ia£f^'n j/^ 1 6 1 1J4, A7f- 

7-r-/u mt Lxmw.^tix^^?> mmxmts-B 

7^-;UK»ti L v'tJ'^«t^D ^1612). 
[0 10 7] t-T a >[HlSS 3 1 8 7J>bf4, BiFiELfc Tj® 

i=->-y y9fflfflm^} *sffi*$*L6 c — CLK^fi 



40 
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h^v 1 ** 1 6 0 5<DSjg{cJ:9#Swi:*s-Ct5. & 
jlftlco^TIi:-^ ^>-@^3 l 8 A»e>rofMftifi-§-i;: J; 

[0 1 0 8] SJ&Higl 6 0 6KI4, 7-f-^K*«F 
I ^Jtltfc t) . CKDflMRIClS -f -A- K© 

fc»C->t y^/^^tfci^-f 3 0 

[0 10 9] ^C1T\ A • B=&7^— KcOj®^lC>Ff L 
flS'JO« : f->-ry^^/i'^S:-^*.i tortus, S1\ -r 
^ ^Blgg 3 1 8^t>#7^-;UKI©S?->+ y^ft] 

?3tv, a • b yj—A> Kffl{-es<j©m^->-v * 

£1 9 &X.l§]8g 1 6 0 61CA7JU 7^-/uKfilC§J0ft 
i^rtt'A • B7-f-/i' K<15S l J<£>firF->'V v9^Af7^ 

[0 1 1 0] B 1 7 (A) , B 1 7 (B) ti\ WHtSiS-T- 

hi 17 (a) xmBmn^ 
mi 7 (b) «4, mmmm^- vx^-it^^yf^ 

;^^LTV^5„ #7^— ^KOS^^t y^fiffl® 20 
©T V*^ 7 iBiW^'f 5 y^:4oTV^. ft 
eiSI«/^i'^©l*ijSi y ^ftjftT?*¥«J)l i/- h ©tt7 

[Olll] r<7>/^w*^ 5 ^icjo^-C-gBSrifc*: 
Lfc<75/4i|a 1 8 (A) , (B) , B19 (A) , (B) 
-e*>S. IH 1 8 (A) ttBtttlfg-^iMISIrtO^sFISBH/^ 
018 (B) 7k¥fflffll^- hX'Oi/V y9'<)V 
^€r*L-CV^o 119 (A) , (B) ttll/yy* 30 
>-^cDffl/$M,v^/U*T'fc5„ 119 (A) I4^n -y 
^, 119 (B) ttL&?uy?U—hlZ&Z>i/*y?'< 

[0 112] r. ^X'm&<0&%Mmi*. i!77V^rV 

[0 1 13] TkW-mfflis- htoi/ J r'!y#'<A>xmtbl%& 
t lfi, v^yv+y^fflKrt^tfflS^tiJL/^^ 

(7^-/^K'>7^/^/w) ©jS&T-fc t> , tK¥J1^^ 40 
— hco->-v y^/</u^©!^7^ t 2liV77y*y^ 
©iSmitT-T-foSo — ^ny^-^y* 

[01 14] y^/'/UXWH^-f 5 > 

[0 1 15] 12 0t4 N *CCD7J^< 7<D&Wt.bt!:2>& 

mm<Dis- hX'$km&*jmi:i-zi><ox'hz>. m&nx 50 
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&t*(4, wMn%-tiiL<></i'X<DW.mX' "m* 
%mg.mt lx l* 5 **n*w©*if $ *«ft*»o 

[0 116] cftfctfU *H*«:fT5i:«ffirtt*WL 
✓^u;* ©Km! $ -frfc y 9 'tfrx <DU%&fT£m 
t$:S%foff "TIB t ft 9 , Bfkottft i"^ 
«:»*»< ME-r 5- t^tgirft-5. ^*t^J:S«i*tt 

Kfcl^T, «^+y*©*-C7!J y *ffijE^"Ttli: ft 
60 BP*>, JE^V^S y* u>^#>7ic*ivva(iii' 

[0 117] Wc, IUfi*ittUttl^t;^Dy 
^^T-«T-v-y y^^/V'^Sr>7 h ^ n yy-jgjfi 
©^-CKJt^SrSIS LTV ^0 £Lh©lE]S8tc J; 9 , 
£^t;y^^^7 y 

[0 118] d©55MOiWftilS«l-feV^Ttt» ®{ttff-5§- 

0S&3O5, {g;jgS^y*ffl;<eyia&3 0 6, iUiiv' 
■Vy^ffl^*y|HlgS3 0 7 V ffi&i/+y*fflS8UHli&3 

o 8 , y&mwm\Ei&3 o 9 , qmm<mim& 

0B3 1O, l%&m<ffli9t&\B\1&3 1 1, MW.Xl*®& 

@ss3 1 2, mmm&3 1 5, *-fK.&m®uk3 1 
e , y- higff^^iHiss 317*51 mMmt^mfc^ 

•r b 1 ©47d -y <Dm*&wt&nxhz c 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] In the image pick-up equipment which acquires the 1st picture signal of the screen unit 
picturized by the 1st exposure time, and the 2nd picture signal of the screen unit picturized by 
the 2nd different exposure time from said 1st exposure time The picture signal processing 
section which compounds and outputs said the 1st picture signal and said 2nd picture signal to 
one picture signal. So that the screen property information based on each brightness information 
may be detected and said each brightness information may serve as the range of desired about 
said the 1st picture signal and 2nd picture signal using this screen property information Image 
pick-tip equipment characterized by having the activation means which is independent and 
carries out adjustable [ of said the 1st and 2nd exposure time ]. 

[Claim 2] Said activation means is image pick-up equipment according to claim 1 characterized 
for including an operation means to calculate the ratio of said the 1st and 2nd exposure time 
when it is independent and carries out adjustable [ of said the 1st and 2nd exposure time ] by 
things. 

[Claim 3] Said picture signal processing section has a synthetic means to build a synthetic 
picture signal for said the 1st picture signal and 2nd picture signal by addition or the switch for 
every pixel. Said activation means The brightness average and the peak value detection means 
of detecting the brightness average and brightness peak value of said 1st picture signal and 2nd 
picture signal, A generation means to generate the control signal which controls said 1st and 2nd 
exposure time based on said brightness average and the detection result of a peak value 
detection means, Image pick-up equipment according to claim 1 characterized by having an 
automatic-gain-control means to control the amplification degree of said 1st and 2nd picture 
signals from the image pick-up section according to an individual, based on the information on 
said 1st and 2nd exposure time controlled by said control signal. 

[Claim 4] Said activation means is image pick-up equipment according to claim 1 characterized 
by including a detection means for the brightness peak detection of said 1st picture signal to 
extract a high brightness part, and to detect the brightness average of the area except said 
extract part to said 1st picture signal. 

[Claim 5] Said activation means is image pick-up equipment according to claim 1 characterized 
by including a detection means to extract the area of a high brightness part and to acquire the 
brightness average of the area in said 2nd picture signal corresponding to this area by performing 
brightness peak detection of said 1st picture signal. 

[Claim 6] Said activation means is image pick-up equipment according to claim 1 which divides 
an image pick-up screen and is characterized by having a detection means to detect the average 
and peak value by making information on each divided area into one unit as a means to acquire 
the luminance distribution on an image pick-up screen. 

[Claim 7] Said activation means is image pick-up equipment given in either of claims 4, 5, and 6 
characterized by including a means to acquire the control signal of the exposure time, the means 
which carries out adjustable [ of the exposure time ] based on said control signal acquired from 
this means, and the adjustable means which carries out adjustable [ of the amplification degree 
of an image pick-up output signal ] based on said control signal using the value acquired from 
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said detection means. 

[Claim 8] Said activation means is image pick-up equipment given in either of claims 4 and 5 
characterized by including a means to control the amplification degree of said 1st picture signal 
and 2nd picture signal according to an individual, using said brightness average. 
[Claim 9] Said activation means is image pick-up equipment according to claim 1 characterized 
by having a means by which time migration in 1 clock unit of a timing generator can be 
performed for the last generating timing of the electronic shutter which determines said 
exposure time. 

[Claim 10] In the image pick-up equipment which acquires the 1st picture signal of the screen 
unit picturized by the 1st exposure time, and the 2nd picture signal of the screen unit picturized 
by the 2nd different exposure time from said 1st exposure time The gain control amplifying 
circuit established in the signal path of said 1 st picture signal and the 2nd picture signal, The 1 st 
and the 2nd input-output-behavioral-characteristics conversion circuit which are the latter part 
of this gain control amplifying circuit, and were prepared in each signal path of said the 1st and 
2nd picture signal, The synthetic means for compounding the output picture signal of said 1st 
and 2nd input-output-behavioral-characteristics conversion circuit, and considering as one 
picture signal, With said exposure-time ratio obtained with an operation means to calculate the 
exposure-time ratio of said 1st picture signal and 2nd picture signal, and said operation means 
With said exposure^time ratio obtained with the 1st control means which controls said gain 
control circuit according to said 1st and 2nd picture signal, and said operation means Image 
pick-up equipment characterized by providing the 3rd control means which controls the 
synthetic ratio of said synthetic means with said exposure-time ratio obtained with said 1st 
[ the ], the 2nd control means which controls the property of the 2nd input-output-behavioral- 
characteristics conversion circuit, and said operation means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment whose image pick- 
up of the photographic subject which has wide range brightness especially is enabled about 
dynamic range expansion of a television camera. 
[0002] 

[Description of the Prior Art] Conventionally, with the camera using image sensors, such as 
CCD, with the limitation and the relation of a property of the storage capacitance of a charge, as 
the amount of incident light of a camera was stopped, it was picturized to a certain within the 
limits. Therefore, the dynamic range whose image pick-up of the brightness range of a 
photographic subject is enabled at the time of the image pick-up in the outdoors etc. was not 
obtained, but the problem was in the image pick-up image. For this reason, it picturized using 
electronic shutter ability, such as an image sensor, by different shutter time amount like a high- 
speed shutter and a low-speed shutter, and was carrying out aiming at extensive dynamic range 
expansion by carrying out signal processing of this video signal etc. 

[0003] The principle of operation of the conventional extensive dynamic range camera is shown. 
[0004] The wave of the output video signal (A1, B1, A2, B-2 field — ) from a charge coupling 
image sensor (CCD) and the camera video signal (synthetic image) of an extensive dynamic 
range is shown in drawing 1 (A) and (B). Let A field as a low-speed shutter image, and let B field 
be a high-speed shutter image. As for a low-speed shutter image, shutter speed is 1/60 of 
things, and the shutter speed of a high-speed shutter image is 1 /2000 of things. A low-speed 
shutter image and a high-speed shutter image are the video signals which controlled the storage 
time by the electronic shutter which gives a shutter pulse directly to CCD etc. 
[0005] An extensive dynamic range camera enables the image pick-up of a part with high 
brightness from a part with the low brightness of a photographic subject on one screen by 
picturizing a part with the low brightness of a photographic subject (the part with high brightness 
being saturated) with a low-speed shutter, picturizing a part with the high brightness of a 
photographic subject (the part with low brightness being dark and not being picturized) with a 
high-speed shutter, and compounding both images. For example, as shown in drawing 1 (B), A1 
field image (low-speed shutter image) and B0 field image (high-speed shutter image) are 
compounded, next A1 field image (low-speed shutter image) and B1 field image (high-speed 
shutter image) are compounded. Henceforth, the same actuation is changed and carried out and 
is performed. 

[0006] In this case, the rate and the synthetic ratio of a low-speed shutter and a high-speed 
shutter are immobilization. Moreover, a dynamic range is not expanded even if it **** the auto 
iris lens which regulates the amount of incident light automatically to an extensive dynamic range 
camera. Moreover, the ratio of this shutter speed is an expansion ratio of a dynamic range. For 
example, low-speed shutter speed will say that this extensive dynamic range camera has one 
about 32 times the dilation ratio of this, supposing 1/60 and high-speed shutter speed are being 
fixed by 1/2000. 

[0007] Drawin g 2 is the block diagram of the conventional extensive dynamic range camera. A/O 
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(analog-to-digital) conversion of the signal acquired with the solid state image sensor 1 is 
carried out with A/O converter 2, and it writes in frame memories 3A and 3B by turns. The 
signal read from frame memories 3A and 3B is sent to the synthetic processing circuit 4, and is 
outputted through the process circuit 5. The control section consists of CPU (arithmetic and 
program control)6 and an exposure control section 7, and calculates by CPU6 using the 
photometry data from the digital processing section 10. The result of an operation is sent to the 
digital processing section 10 and the exposure control section 7, generates a control signal, 
respectively, and controls the digital processing section 10 and a solid state image sensor 1. The 
above-mentioned equipment is shown for example, in the Japanese-Patent-Application-No. No. 
255984 [ 61 to ] official report. 
[0008] 

[Problem (s) to be Solved by the Invention] With the conventional extensive dynamic range 
camera, the image of different electronic shutter time amount was picturized several times, and 
was compounded. For this reason, it was unsuitable for the equipment which picturizes the 
photographic subject which has a motion like a surveillance camera with a still picture although it 
was effective. 

[0009] Then, it is in the purpose of this invention offering the effective image pick-up equipment 
as a surveillance camera which is made to carry out adjustable [ of the camera dynamic range ] 
to a high speed according to the brightness difference within a photographic subject, is obtaining 
the image pick-up image optimized to the photographic subject brightness difference, and carries 
out the coincidence image pick-up of the mounted camera for image recognition with a very 
large brightness difference, and the outdoors of indoor and Nighttime as a photographic subject. 
[0010] 

[Means for Solving the Problem] This invention gives and picturizes an electronic shutter rate of 
a low speed and a high speed which is different in an image sensor, and picturizes the 
photographic subject which has a wide range brightness difference by carrying out signal 
processing of the video signal acquired by these. An electronic shutter rate is to compute the 
optimal shutter speed and control independently the shutter speed of a low-speed shutter and a 
high-speed shutter from the video signal of a low-speed shutter, and the video signal of a high- 
speed shutter. 

[001 1 ] The image pick-up of the photographic subject of the wide range quantity of light can 
perform the operation acquired with the image pick-up equipment by this invention. It can enable 
the image pick-up from a dark photographic subject to a bright photographic subject by carrying 
out nonlinear processing while a metaphor optimizes shutter time amount of a low-speed shutter 
for a dark photographic subject, optimizes shutter time amount of a high-speed shutter for a 
bright photographic subject and adds these video signals, when a dark photographic subject and 
a bright photographic subject are intermingled. And shutter time amount always is not fixed but it 
can decide on shutter time amount according to the brightness of a photographic subject. 
[0012] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains per example of 
this invention. 

[0013] Drawing 3 is the circuit block diagram showing one example of this invention. On the 
image sensor of the CCD camera section 302, image formation of the photographic subject 
image picturized with the image pick-up lens 301 is carried out, it is changed into an electrical 
signal, and is outputted as an image pick-up signal. The image sensor of the CCD camera section 
302 is controlled at two electronic shutter rates from which low-speed shutter speed and high- 
speed shutter speed differ by the electronic shutter circuit 305. 

[0014] The video signal of this CCD camera section 302 is inputted into AGC circuit 303, and 
has gain controlled by the control signal from the microcomputer (microcomputer) circuit 318 
here. This control is controlled independently for every field. That is, it enables it to have 
controlled independently the low-speed shutter signal and the high-speed shutter signal. 
[0015] The video signal from the AGC (automatic gain control) circuit 303 is inputted into the 
analog-to-digital (A/0) conversion circuit 304, and is changed into a digital video signal from an 
analog video signal. 
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[0016] Since the electronic shutter signal of a low-speed electronic shutter and a high-speed 
electronic shutter with which shutter speed differs for every field is supplied to the CCD camera 
section 302 by turns, a low-speed shutter video signal and a high-speed shutter video signal are 
acquired from the electronic shutter circuit 305 by turns for every field. These video signals are 
inputted into the memory circuit 306 for low-speed shutters which is the memory of two 1 
perpendicular periods, and the shutter memory circuit 307 for high speeds, respectively, and are 
divided into a low-speed shutter video signal and a high-speed shutter video signal. 
[0017] The signal of the input side of the memory circuit 306 for low-speed shutters and an 
output side is inputted into the change-over circuit 308 for low-speed shutters, and, similarly the 
signal of the input side of the memory circuit 307 for high-speed shutters and an output side is 
inputted into the change-over circuit 309 for high-speed shutters. The change-over circuit 308 
for low-speed shutters and the change-over circuit 309 for high-speed shutters output the low- 
speed shutter video signal and the high-speed shutter video signal which were an intermittent 
signal as a continuous ringing, respectively. That is, from the change-over circuit 308 for low- 
speed shutters, the continuous ringing of high-speed shutter ****** is acquired from the 
change-over circuit 309 for a low-speed shutter video signal and high-speed shutters, 
respectively. These signals are inputted into the property conversion circuit 310 for low speeds, 
and the property conversion circuit 311 for high speeds, and can give property conversion, for 
example, a gamma property, to a video signal. 

[0018] The output of the property conversion circuit 310 for low speeds and the property 
conversion circuit 31 1 for high speeds is sent to addition or the change-over circuit 312. This 
addition or the change-over circuit 312 adds or switches a low-speed shutter signal and a high- 
speed shutter signal, and it carries out signal processing of the video signal of the large range so 
that it may be legible. This signal processing is controlled by the control signal from the 
microcomputer circuit 318, and the property conversion according to shutter speed is given. 
[0019] The output signal of addition or the change-over circuit 312 is inputted into the analog- 
to-digital (A/D) conversion circuit 313, is changed into an analog video signal from a digital video 
signal, and is outputted outside through an output terminal 314. 

[0020] The network of above-mentioned AGC circuit 303, the A/D-conversion circuit 304, the 
memory circuit 306 for low-speed shutters, the memory circuit 307 for high-speed shutters, the 
change-over circuit 308 for low-speed shutters, the change-over circuit 309 for high-speed 
shutters, the property conversion circuit 310 for low speeds, the property conversion circuit 31 1 
for high speeds, addition, or the change-over circuit 312 is the processing section of a picture 
signal And the addition value circuit 315, the peak value detector 316, the microcomputer circuit 
318, the electronic shutter circuit 305, etc. are equivalent to the activation section for expanding 
a dynamic range. 

[0021] Drawing 4 is an explanatory view of operation which explains actuation of the above- 
mentioned camera in detail. 

[0022] 4A of drawin g 4 is a Vertical Synchronizing signal, and a camera operates synchronizing 
with this period. As for the image pick-up image output period of the CCD camera section 302, 
for a high-speed shutter period and four A03, a low-speed shutter period and four A04 are [ a 
sign four A01 /a low-speed shutter period and four A02 /a high-speed shutter period and four 
AOS ] low-speed shutter periods. It becomes a gestalt since there is delay of 1 perpendicular 
period, as shown in 4B of drawin g 4 , electronic shutter actuation of the CCD image sensor at 
this time is the relation between are recording and a read time, a period four B01 serves as 
high-speed shutter actuation, and a period four B02 serves as low-speed shutter actuation, and 
it is the repeat of high-speed shutter actuation and low-speed shutter actuation like the 
following, and becomes actuation of a period four B03, a period four B04, and a period four B05. 
[0023] Actuation of AGC circuit 303 is with the time of low-speed shutter actuation and high- 
speed shutter actuation, is independent and operates. As shown in 4C of drawin g 4 , the 
actuation for low-speed shutters and period 4C02 serve as actuation for high-speed shutters, 
and period 4C01 serves as the same repeat as the following. 

[0024] 4D of drawin g 4 is the image output signal of the CCD camera section 302, and a low- 
speed shutter image output signal and 4D02 serve as [ 4D01 ] a high-speed shutter image 
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output signal, and it serves as the same repeat as the following. 4E of drawing 4 is the same 
signal as 4D of drawing 4 , and is the output signal of the A/D-conversion circuit 305 of drawing 

3 - 

[0025] Hereafter, it was shown in order to give explanation of operation intelligible. Four E01 
shall be outputted by the low-speed shutter image output signal and the repeat as the following 
with four E02 [ same at a high-speed shutter image output signal ]. This image output signal is 
inputted into the memory circuit 306 for low-speed shutters of drawing 3 , and the memory 
circuit 307 for high-speed shutters, and the output of this low speed and the memory circuits 
306 and 307 for high-speed shutters is inputted into the change-over circuit 308 for low-speed 
persons, and the change-over circuit 309 for high-speed shutters, respectively. As this shows 
4F and 4G of drawing 4 , a low speed and a high-speed shutter video signal turn into a 
continuous ringing. 

[0026] The signal which Sign M attaches by this drawing 4 is a signal from the memory of a low 
speed and the memory circuit 306,307 for high-speed shutters, and the signal which Sign M does 
not attach is a direct signal from the A/O-conversion circuit 304. Thus, in the property 
conversion circuit 310 for low speeds, and the property conversion circuit 31 1 for high speeds, 
as shown in 4H and 41 of drawing 4 , property conversion of each signal which became 
continuously is carried out, respectively. And it is added with a gestalt as shown in 4J of drawing 

4 . 

[0027] As the added video signal is shown in 4K of drawing 4 , a low-speed shutter image output 
signal and a high-speed shutter image output signal are added. 

[0028] Drawing 5 is an image pick-up property, and serves as the property of the image output 
signal of 4D and 4K of 4 Fig. Drawin g 5 shows the image output signal over the amount of 
incident light of a low-speed shutter and a high-speed shutter. The output characteristics of 501 
and a high-speed shutter of the output characteristics by the low-speed shutter are 502, and 
the saturation point of a low-speed shutter output is [ the saturation point of 503 and a high- 
speed shutter output ] 504. 

[0029] These two video signals are the property conversion circuits 310 for low speeds and the 
property conversion circuits 31 1 for high speeds which are shown in drawing 3 and which are 
each property conversion circuit, for example, the property for acquiring a gamma property is 
given. The characteristic value of these two signals is decided with the control signals 330 and 
331 from the microcomputer circuit 318. 

[0030] The output (property 502) of a high-speed shutter is added or switched by the output 
(property 501) of the low-speed shutter of 501, and both the signals outputted from the property 
conversion circuit 310 for low speeds and the property conversion circuit 31 1 for high speeds 
serve as a property 601, as signal processing is carried out in addition or the change-over circuit 
312 and it is shown in drawing 6 . This signal is changed into an analog signal from a digital signal 
by the D/A conversion circuit 313, and is outputted outside from an output terminal 314. 
[0031] It returns and explains to drawing 3 . The addition value circuit 315 and the peak detector 
316 are circuits for deciding on the shutter time amount of the electronic shutter circuit 305. 
[0032] The addition value circuit 305 integrates the luminance signal of the image pick-up screen 
from the A/O-conversion circuit 304, and sends the addition value to the microcomputer circuit 
318. Similarly, the peak detector 316 detects the maximum of a brightness value from the 
luminance signal of the image pick-up screen from the A/D-conversion circuit 304, and sends 
the maximum to the microcomputer circuit 318. 

[0033] The addition value circuit 315 and the peak detection value circuit 316 have set up the 
division field, as shown in drawin g 7 to an image pick-up screen. That is, an image 701 is divided 
into 25 fields like an image 702, and an addition value or peak value is calculated. The gating 
waveform generated in the gating waveform generating circuit 317 for this division is used. The 
gating waveform generating circuit 317 generates a gate signal using Horizontal Synchronizing 
signal HD, Vertical Synchronizing signal VD, and a clock signal CLK. This gate signal is sent to 
the addition value circuit 315 and the peak value detector 316. Thereby, the addition value 
circuit 315 and the peak value detector 316 have acquired the value of the video signal which 
carried out field division. 
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[0034] The microcomputer circuit 318 receives the information from the addition value circuit 

315 and the peak value detector 316, and decides on the shutter time amount of a shutter. The 
shutter time amount of a high-speed shutter determines the information from the peak detector 

316 as a core, it receives and decides on the shutter time amount of a low-speed shutter 
focusing on the information from the addition value circuit 315, and the control signal is sent to 
the electronic shutter circuit 305. 

[0035] The electronic shutter circuit 305 supplies low [ these ] and a high-speed shutter pulse 
to the CCD image sensor currently used for the CCD camera section 302 according to the 
shutter time amount of a high-speed shutter and a low-speed shutter on which it decided in the 
microcomputer circuit 318. 

[0036] Drawing 8 shows the detailed block diagram of the addition value circuit 31 5 of drawing 3 . 
The input video signal which is the output of the A/t)-conversion circuit 304 is inputted into a 
gate circuit 801. In a gate circuit 801, it is controlled by the gate signal made in the gating 
waveform generating circuit 317. Thereby, in a gate circuit 801, the gate of the required screen 
range is carried out out of the split screen set up as shown in drawing 7 . 
[0037] Next, the video signal which carried out the gate is integrated. That is, the video signal 
outputted from the gate circuit 801 is inputted into the addition value circuit 802, and is 
integrated with the output video signal of the 1 -pixel holding circuit 803. Gate period addition of 
this video signal is carried out. An addition value is sent to the addition output-control circuit 
804, is outputted by the control signal from the microcomputer circuit 318, and is sent to the 
microcomputer circuit 318. 

[0038] Drawing 9 shows the block diagram of the peak value detector 31 6 of drawing 3 . The 
input video signal which is the output of the A/t)-conversion circuit 304 is inputted into a gate 
circuit 901 like the addition value circuit 315. In a gate circuit 901, it is controlled by the gate 
signal made in the gating waveform generating circuit 317. Thereby, the gate of the video signal 
of the required screen range is carried out out of the split screen set up as shown in drawin g 7 
in a gate circuit 901. 

[0039] Next, the maximum of the video signal which carried out the gate is detected. It carries 
out, after adding 2 pixels in detection. This is for the magnitude of a signal to change per pixel, 
when the optical color filter of a CCD image sensor is a complementary color mosaic. The effect 
of a color filter is lost by adding 2 pixels. In order to add 2 pixels, the signal delayed 1 bit in the 
1 -pixel holding circuit 902 and the present signal are added in an adder circuit 903. Next, in order 
to make this addition signal into a 2-pixel unit, an addition signal is received by the 2-pixel 
maintenance signal generating circuit 904. Thereby, the signal of a 2-pixel unit is made in the 2- 
pixel holding circuit 904. 

[0040] The output present signal of this 2-pixel holding circuit 904 is compared with the signal in 
front of 2 pixels in a comparator circuit 907. In a comparator circuit 907, the selection signal for 
choosing the larger one is generated, and the change-over circuit 906 is supplied. Consequently, 
in the change-over circuit 907, the larger one is chosen among the signal in front of 2 pixels, and 
the present signal, and that selected signal is inputted and held in a holding circuit 908. 
[0041] Thus, comparison actuation is performed until the signal from a gate circuit 901 is 
completed. With the control signal from the microcomputer circuit 318, the peaking capacity 
control circuit 909 receives the output (peak signal) of a holding circuit 908, and sends it to the 
microcomputer circuit 318 through an output terminal 910. 

[0042] A gate signal is required for the above-mentioned screen separation because of division. 
This signal is generated based on Vertical Synchronizing signal VD, Horizontal Synchronizing 
signal HD, and a clock signal CLK. 

[0043] Drawing 10 shows the block diagram of the gating waveform generating circuit 317. 
Vertical Synchronizing signal VD is inputted into the vertical-synchronization reset signal 
generating circuit 1001. A reset signal is made from the vertical-synchronization reset signal 
generating circuit 1001. On the basis of this reset signal, a Horizontal Synchronizing signal is 
counted and a vertical starting point is decided in the perpendicular direction start location 
circuit 1002. If a perpendicularly starting point is decided, from this starting point, a Horizontal 
Synchronizing signal can be counted and vertical width of face can be decided in the 
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perpendicular direction width-of-face setting circuit 1003. 

[0044] Horizontal Synchronizing signal HD is inputted into the horizontal synchronization reset 
signal generating circuit 1004 by the also horizontally same approach. A reset signal is made 
from the horizontal synchronization reset signal generating circuit 1004. A clock signal CLK is 
counted on the basis of this reset signal in the horizontal start location circuit 1005, and a 
horizontal starting point is determined. If the point starting [ horizontal ] is decided, from this 
starting point, a clock signal CLK can be counted and horizontal width of face can be decided in 
the horizontal width-of-face setting circuit 1006. 

[0045] Thereby, a perpendicular width-of-face signal and a level width-of-face signal are 
acquired from the perpendicular direction width-of-face setting circuit 1003 and the horizontal 
width-of-face setting circuit 1006, and it is compounded by the synthetic circuit 1007. The 
signal of this compounded result is a gate signal described previously. 
[0046] The microcomputer circuit 318 reads the peak value of a photography image from the 
addition value and the peak value detector 316 of the addition value circuit 315 to a photography 
image, and controls the electronic shutter circuit 305, the property conversion circuit 310 for 
low speeds, the property conversion circuit 31 1 for high speeds and addition, or the change-over 
circuit 312 automatically. Hereafter, each software block is explained. 
[0047] Drawing 1 1 is the example of the internal-block Fig. of the microcomputer circuit 318. 
[0048] Addition value information is inputted into the microcomputer circuit 318 through the 
input section 1102 from the addition value circuit 315. Peak value information is similarly 
inputted into 1103 through the input section from the peak value detector 316, and such 
information is inputted into the screen separation average processing section 1104. As for the 
screen separation average processing section 1104, the low-speed image average 1105 and the 
high-speed image average 1106 are outputted. These two average signals are inputted into the 
computation section 1 1 07 for low-speed shutters, and the computation section 1110 for high- 
speed shutters. Each computation section 1 107 and 1110 has the shutter speed computations 
1 108 and 1111 and the fine-tuning processings 1 109 and 1112. 

[0049] The result of the shutter speed computation 1108 is outputted as a low-speed electronic 
shutter signal 1114, and the result of the shutter speed computation 1111 is outputted as a 
high-speed electronic shutter signal 1115. These signals control the electronic shutter circuit 
305. 

[0050] From the computation result of the computation sections 1 107 and 1 1 10 of further the 
for the above-mentioned object for a low-speed shutter, and for high-speed shutters, the AGC 
signal 1113 is generated and it is sent to AGC circuit 303 of drawing 3 . 
[0051] furthermore, the computation sections 1 107 and 1110 — being alike — it is for there 
being fine-tuning processings 1 109 and 1112, and this processing answering a minute change of 
the brightness of an image, and controlling the low-speed electronic shutter signal 1114 and the 
high-speed electronic shutter signal 1115. 

[0052] The low-speed electronic shutter signal 1114 and the high-speed electronic shutter 
signal 1115 are inputted into the property conversion control section 1116 and the addition ratio 
control section 1 1 20. In the property conversion control section 1116, the low-speed property 
conversion control signal 1117 is generated, and the high-speed property conversion control 
signal 1118 is generated in the addition ratio control section 1120. The low-speed property 
conversion control signal 1 1 17 is a signal according to low-speed shutter time amount, and the 
high-speed property conversion control signal 1 18 is a control signal according to high-speed 
shutter time amount. 

[0053] The property conversion circuit 310 for low speeds of drawin g 3 is controlled by this low- 
speed property conversion control signal 1117, and the property conversion circuit 311 for high 
speeds is controlled by the high-speed property conversion control signal 1118. 
[0054] Similarly, the addition ratio control section 1120 also generates the addition ratio control 
signal 1119 from a low shutter control signal and a high-speed shutter control signal, and 
controls the addition ratio of the video signal of delivery and a low-speed shutter, and the video 
signal of a high-speed shutter in addition or the change-over circuit 312. 
[0055] Drawin g 12 is the example which expressed visually the data which the microcomputer 
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circuit 318 refers to about microcomputer processing of the screen separation average 
processing section 1104. 

[0056] The field and unsaturated zone which have been saturated from the low-speed shutter 
image addition value acquired from the addition value circuit 315 and the low-speed shutter 
image peak value acquired from the peak detector 316 are divided. 

[0057] Next, the low— speed image average is computed and outputted from the unsaturated zone 
of a low-speed shutter image addition value. Furthermore, the high-speed image average is 
computed and outputted from the saturation region of a high-speed shutter image addition value. 

[0058] a low-speed shutter image and a high-speed shutter image are received by next shutter 
speed computation by dividing a field and calculating the average by this screen separation 
average processing, — each — the optimal shutter speed is calculable. 
[0059] Concretely, it explains with reference to drawing 12 (A)- drawing 12 (D). The pixel 
average (8-bit width of face in this case) for every division field is calculated from a low-speed 
addition value, area of maximum whose average is 200 or more and whose low-speed peak value 
is 8-bit width of face is made into a saturation region, and others are made into the unsaturated 
zone. The average calculated from the low-speed addition value serves as the field 1205 where 
the area exceeding 200 was surrounded by the dotted line ( drawing 1 2 (A)). The area of the 
maximum obtained from low-speed peak value is the area 1206 surrounded by the dotted line to 
the same image ( drawing 12 (B)). Area with which the both lapped is made into a saturation 
region 1207 ( drawing 12 (O), and others are divided as an unsaturated zone 1208. A saturation 
region 1207 is made applicable [ by the high-speed shutter ] to an image pick-up. The average 
(high-speed image average) of the addition value of each block of this field is also acquired from 
the screen separation average processing section 1104 ( drawing 12 (D)). 
[0060] In the shutter speed computations 1 108 and 1 1 1 1, the low-speed image average and the 
high— speed image average are received from the image division average processing section 1 104. 
When the range with the low-speed image average and the high-speed image average is 
exceeded, it is big width of face, and in within the limits, shutter speed is changed to two steps 
by small width of face. For the low-speed image average and the high-speed image average to 
take the lead in the range gradually by this control result, the low-speed electronic shutter 
control signal 1 114 and the high-speed electronic shutter control signal 1 1 15 are outputted, and 
the electronic shutter circuit 305 is controlled. The shutter speed computations 1 1 08 and 1110 
carry out equivalent actuation only by an output differing from an input. 
[0061] Drawing 13 is the example which graph-ized transition of the low-speed image average 
outputted from the screen separation average processing section 1104. The average and the 
axis of abscissa 1302 with which an axis of ordinate 1301 is outputted from the screen 
separation average processing section 1104 express the time-axis. The wave which is changing 
stair-like is the low-speed image average. 

[0062] in this example, it begins, and since the average is the 1303 or less optimal exposure 
width of face, it is xfcurrent shutter speed) (lower limit 1304 of optimal exposure width of face)/ 
(average) — ** shutter speed is made late. On the other hand, after going into the optimal 
exposure width of face 1 303, shutter speed is made late 10%at every perpendicular V until it 
exceeds the core 1 305 of the optimal exposure width of face, and modification of shutter speed 
is stopped in the place beyond the core of the optimal exposure width of face. This condition is 
made into the correct exposure condition 1306. When it goes into a correct exposure condition 
once, unless the value of the fixed time amount (for example, time amount as shown by 
protection time amount 1307) optimal exposure width of face out of range continues being 
observed, amendment of shutter speed is not performed. Although the average was changed 
again in the sections 1308 and 1309 and it is over the optimal exposure width of face at first in 
this example, since it is in protection time amount, shutter speed is not changed. 
[0063] By controlling the variation of shutter speed to two steps, it reacts to a rapid 
photographic subject brightness value change quickly, and when the amount of photographic 
subject brightness value changes is small, the natural exposure which reacts gently can be 
maintained. Moreover, the oscillation by the abrupt change of a photographic subject is inhibited 
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by establishing protection time amount. 

[0064] Drawing 14 expresses the state transition diagram of program control. 6 is defined for 14s 
1 to 14s six conditions, and shutter speed computation always becomes any of 6 to be for 14s 1 
to 14s this condition. The thing showing the events 1401-1415 required to perform a certain 
processing for every condition of the is an arrow head. The shutter speed computation 1 108 
generates an event based on the average value inputted into every vertical-synchronization 
period V from the screen separation average processing section 1 104. And when the event of 
the arrow head to which it is turning outside from the current condition, and the event which 
made it generate are in agreement, processing corresponding to an event is performed and a 
condition is made to change to the point of an arrow head. The above-mentioned actuation is 
realized by performing this repeat to every V. 

[0065] The state transition diagram of drawing 14 is further explained later on by making drawing 
13 into an example. The average value is classified in the level range like 1310, 131 1, 1312, and 
1313, as are shown in drawing 13 and it is now shown in drawing 1 3 . 

[0066] an event — the average — in the case of the range 1310 classified, in the case of the 
range 1311, there are [ in the case of the range 1305 ] a total of six in the protection time- 
amount progress to which the protection time amount counter with which it counts among five 
more than the optimal exposure width of face to every V beyond the optimal exposure core in 
the case of the range 1313 exceeds constant value below the optimal exposure core below the 
optimal exposure width of face in the case of the optimal exposure core and the range 1312. 
[0067] The shutter speed computation 1 108 is 1 14s of initial states. The events processed in 
this condition are 1413 and below optimal exposure width-of-face 1414 below optimal exposure 
core 1401 and beyond the optimal exposure core 1402, the optimal exposure core 1403, and 
more than the optimal exposure width of face. In drawing 1 3 , since the initial value 1317 from 
the screen separation average processing section 1 104 is the range 1310, as for an event, only x 
(present shutter speed) (lower limit 1304 of optimal exposure width of faceMaverage) makes 
shutter speed late by being set to below optimal exposure width-of-face 1414, and a condition 
changes to 2 14s of underexposure. 

[0068] The event processed by 2 14s of condition underexposure has the following three. 
[0069] 1 : When an event is below optimal exposure width-of-face 1415, a condition does not 
change but only x(present shutter speed) (lower limit 1304 of optimal exposure width of face)/ 
(average) makes the SHATA rate late. 

[0070] 2: Also when an event is below optimal exposure core 1404, a condition does not change 
but makes shutter speed late 10%. 

[0071] 3: The case of 1412 makes a condition change to correct exposure beyond the event 
optimal exposure core. 

[0072] Since an event is below optimal exposure core 1404, the section 1318 makes shutter 
speed late 10% at every V. Since an event becomes by the average value 1319 (between average 
values 1314 and 1315) beyond the optimal exposure core, a condition is made to change to 4 14s 
of correct exposure according to 1412 beyond the optimal exposure core of an event. 
[0073] The event processed in the condition of 4 14s of correct exposure has the following two. 
[0074] 1 : When an event is below optimal exposure width-of-face 1409, reset a protection time 
amount counter and change a condition to 5 14s of conditions of the waiting for protection time 
amount. 

[0075] 2: When an event is 1407 more than the optimal exposure width of face, reset a 
protection time amount counter and change a condition to 6 14s of conditions of the waiting for 
protection time amount. 

[0076] In order that an average value 1 320 may go into the range 1312, the protection time 
amount counter which is processing of 1407 more than the optimal exposure width of face of an 
event is reset, the count of a protection time amount counter is started, and a condition is made 
to change to 6 14s of conditions of the waiting for protection time amount. 

[0077] The event processed by 6 14s of conditions of the waiting for protection time amount has 
the following three. 

[0078] 1 : When an event is 1411 beyond the optimal exposure core, reset a protection time 
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amount counter and change a condition to 4 14s of conditions of correct exposure. 

[0079] 2: When an event is below optimal exposure core 1417, reset a protection time amount 

counter and change a condition to 4 14s of conditions of correct exposure. 

[0080] 3: When an event is the protection time amount progress 1408, change to 3 14s of 

conditions that exposure of a condition is superfluous. 

[0081] In the section 1308, since the average is in the range 1313, a condition is 6 14s of 
conditions of the waiting for protection time amount. Since an average value 1321 becomes the 
range 1312 next by 1321, an event is set to 141 1 beyond the optimal exposure core, a protection 
time amount counter is reset, and a condition changes to 4 14s of conditions of correct 
exposure. 

[0082] In order that an average value 1322 may go into the range 1313 again, an event starts 
reset and the count of a protection time amount counter for the protection time amount counter 
which is processing of 1407 more than the optimal exposure width of face, and makes a 
condition change to 6 14s of conditions of the waiting for protection time amount. The time of a 
protection time amount counter exceeding constant value, while the average has been the range 
1313, by 1323, it becomes the protection time amount progress 1408, and changes to 3 14s of 
conditions that exposure of a condition is superfluous. 

[0083] Henceforth, by 3, it will be in 1 4s four conditions of the optimal exposure 14s of 
conditions that exposure is superfluous at ** and the last target which become 2 and the 
actuation in which shutter speed is changed to hard flow 14s of conditions that exposure is 
insufficient. 

[0084] The fine-tuning processings 1 109 and 1112 are processings for compensating screen 
intensity fluctuation of a long period. When brightness fluctuation of the source of the 
illumination light, for example, the frame frequency of a fluorescent light flicker and an image 
sensor, is extremely close by the integral multiple, it is based on clinch distortion, it reaches to 
an extreme, and screen intensity fluctuation of a long period is produced. Then, the fine-tuning 
processings 1 109 and 1112 detect such fluctuation, and it is processing so that the fluctuation 
concerned may be oppressed. This solves the problem of a correct exposure control system. 
[0085] Drawing 1 5 is the example which measured and graph-ized screen intensity fluctuation 
produced in the relation between the source of the illumination light, and the frame period of an 
image sensor. The axis of abscissa expresses the time-axis with the average as which an axis of 
ordinate is inputted from the screen separation average processing section 1 104. Although the 
screen intensity fluctuation produced in relation with the frame period of an image sensor like 
this example serves as a very loose inclination, that amplitude is as large as about 30% and the 
case where it becomes out of range [ the optimal exposure width of face ] produces it. 
[0086] In shutter control here of only the shutter speed computation 1 108, since protection time 
amount also exceeds convention time amount while the average exceeds the optimal exposure 
width of face, shutter control will work and it will double with the optimal exposure. Furthermore, 
taking up and down and since an electronic shutter drives into the optimal exposure in the upper 
part and the lower part, respectively, as for this actuation, the average will produce the 
oscillation of a period with a very low screen. 

[0087] Then, the improvement to screen intensity fluctuation of a long period is canceled by the 
following approach. Brightness value fluctuation of less than **1%of range is detected to 
detection, i.e., 1 frame period, and a loose inclination is driven into the optimal exposure for 
every frame by very small shutter control. Adjusting to the optimal exposure about this small 
fluctuation without establishing protection time amount, change of the screen intensity of the 
pattern of a screen having changed performs usual exposure processing of the "shutter speed 
computation" explained previously. Hereafter, the concrete control approach of this control is 
described. 

[0088] It operates, only when the shutter speed computation 1 108 has judged the fine-tuning 
processing 1 109 to be correct exposure as conditions. Although it is actuation of this processing, 
when the shutter speed computation 1 108 memorizes the average of correct exposure in correct 
exposure, this is made into initial value and the average is changed in less than **1%of range to 
1 frame period to the initial value, it asks for (initial valueMaverage). The result calculated from 
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this formula will compute whether it becomes the optimal exposure, if 1 % of the amount of 
amendments of the exposure time shifts how many steps of 1CLOCK unit shift register 1605 
(refer to drawing 16 ) by the microcomputer circuit 318. The amendment time amount of 
exposure needed since, as for this calculation, microcomputer circuit 318 self recognizes current 
shutter speed is amendment time amount (s) = 1/tcurrent shutter speed (s)) /100 (%) of 
exposure. 

The shift register number of stages for carrying out exposure amendment is shift register 
number-of-stages = It is one period (s) of amendment time amount (s) /master clock of 
exposure. The control signal to the 1CLOCK unit shift register 1605, then very very small 
exposure-time adjustment are attained in this shift register number of stages, and adjustment 
can realize **1%of exposure time per 1 frame rate. 

[0089] Moreover, this fine tuning can also apply AGC of a CCD output signal. However, when 
S/N is taken into consideration, there are few noises according [ the direction which applied said 
method ] to an amplification degree rise. 

[0090] The property conversion control signal 1118 is a control signal for attaining optimization 
of a synthetic image, when the image and the high-speed shutter image of a low-speed shutter 
are compounded and a dynamic range expansion image is built. This control signal is used for 
control of the nonHine type processing circuit in the signal system explained previously. 
[0091] As a trouble of image composition here, only by adding the image of two sheets simply, 
while a dilation ratio increases, nonlinearity distortion is produced in the gradation property of a 
synthetic screen, and there is a fault used as the image which cannot take contrast. Therefore, 
before adding the image of two sheets, the property of a video signal is changed according to a 
dynamic range dilation ratio, nonlinearity distortion is stopped, and the improvement of a 
contrast fall is aimed at. 

[0092] The actuation of this control is as follows. First, a dynamic range dilation ratio is 
calculated from the following formulas. 

[0093] the 1 1 1 4— /high— speed shutter control signal 1115 of dynamic range dilation ratio = low- 
speed shutter control signals — this value asks for the dynamic range dilation ratio at the 
completion time of exposure control. In the property conversion control section 1116, the value 
of this dynamic range dilation ratio calculates, and this result is outputted as a control signal. 
[0094] On the other hand, the property conversion circuit of a signal-processing system has the 
table of X1-X0.9, and log! 01—10 as the input-output characteristics, switches a table with a 
previous control signal, and improves nonlinearity distortion to a picture signal. 
[0095] The relation of the table selection to a dynamic range dilation ratio is shown below. 
[0096] In the case of dynamic range dilation ratio 06 .... In the case of selection 16=<dynamic 
range dilation ratio <=64, it is about the table of X0.. It is a selection 64<dynamic range dilation 
ratio about the table of X0.7. In the case .. A table switch of the nonHine type processing circuit 
of the signal system which the selection property conversion control section 1116 generated the 
result of this conditional branching as the low-speed property conversion control signal 1117 and 
a high-speed property conversion control signal 1118, and explained the table of XO previously is 
performed by automatic control. 

[0097] The purpose of the addition ratio control 1 120 is the same as that of the property 
conversion control 1116, optimizes composition of the image of a low-speed shutter, and a high- 
speed shutter image, and raises the contrast of a synthetic image. As a fault of image 
composition, when a large dynamic range dilation ratio is taken, it becomes the image which 
carried out the white float, and degradation of contrast is large. 

[0098] This cause is for most low-speed shutter images to serve as saturation area, and for the 
signal of a high-speed shutter image to ride on a saturated signal. In order to aim at this 
improvement, the synthetic rate of a high-speed shutter image is enlarged with the increment in 
a dilation ratio, and amendment of a contrast fall is aimed at by oppressing the white float of an 
image. Effectiveness is high when this addition ratio control is especially performed to the 
property conversion control and coincidence which were described above for improvement in the 
contrast of a synthetic image. 

[0099] Next, although it is actuation of the addition ratio control section 1 1 20, a dynamic range 
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dilation ratio is calculated as well as the property conversion control section 1116, and the 

addition ratio control signal 1119 for switching the image composition ratio of a low-speed 

shutter and a high-speed shutter from this result is generated. This addition ratio control signal 

1119 is sent to the addition ratio processing circuit explained previously, and controls synthetic 

allocation of the image of two sheets, i.e., an addition ratio, automatically. 

[0100] The relation of the addition ratio control by the dynamic range dilation ratio is as follows. 

[0101] 

Dynamic range dilation ratio =At the time of 1 L50%:H50%At the time of Kdynamic range 
dilation ratio <$ L6%:H94%At the time of 6<=dynamic range dilation ratio <8 L12%:H87%At the 
time of 8<dynamic range dilation ratio L25%H75% Notes H: A high-speed shutter image, an 
Uow-speed shutter image, however the above-mentioned addition ratio are examples, and it 
cannot be overemphasized that you may change if needed. 

[0102] By this invention, the exposure optimum value which an electronic shutter rate should 
converge is set up like explanation of above-mentioned drawing 1 3 , drawing 14 , and drawing 1 5 
from the value of the 1st picture signal, the 2nd picture signal, the 3rd picture signal, and the 
continuing screen information acquired from the brightness average at least. Furthermore, the 
convergence range which turns into tolerance focusing on this exposure optimum value was set 
up, and what has large range width of face, and two kinds of narrow things are set up as said 
convergence range. 

[0103] Moreover, said fixed time amount is set up as protection time amount as criteria which 
judge whether measurement of the elapsed time of a gap is started and the brightness average 
returns in said convergence range in fixed time amount when it shifts from the convergence 
range to said brightness average. In this case, said different protection time amount to each 
convergence range is given. And when change of said brightness average is large, said electronic 
shutter rate is changed and it returns to said exposure optimum value, and to the narrower one 
of the convergence range, when change of said brightness average is small, he changes said 
electronic shutter rate, and is trying to return to said exposure optimum value to the larger one 
of the convergence range. 

[0104] Drawing 16 shows an electronic shutter circuit. The blocks 1602-1604 in drawing serve as 
the usual electronic shutter circuit. It has the shutter pulse generation section 1602 of the level 
(period H) rate unit, and the shutter pulse generation section 1603 of a dozens clock (CLK) unit. 
Multiplex [ of the output pulse of these shutter pulse generation sections 1602 and 1603 ] is 
carried out by OR circuit 1604, and it is inputted into 1 clock unit shift register 1605. 
[0105] A clock, a horizontal synchronization (HD) pulse, a vertical-synchronization (VD) pulse, 
and field information (Fl) are inputted into the input section 1601. 

[0106] The block 1611 enclosed with a broken line is an electronic shutter generating block of A 
field, and the same circuit as this is carried as an object for B fields (electronic shutter 
generating block 1612 of B field enclosed with a broken line). 

[0107] From the microcomputer circuit 318, the "electronic shutter control signal" optimized by 
each field from the "image information detection result" mentioned above is outputted. On the 
other hand, exposure-time fine tuning of a CLK unit can acquire the usual electronic shutter 
pulse by delay of a shift register 1605. About the amount of delay, it is controlled by the control 
signal from the microcomputer circuit 318. 

[0108] The field information Fl is supplied to the change-over circuit 1606, and the shutter pulse 
for each field is outputted according to this information. 

[0109] Here, although the electronic shutter pulse according to individual is given to the image of 
A-B each field, first, the electronic shutter control signal for each fields is sent to each 
"electronic shutter generating block" from the microcomputer circuit 318, and the electronic 
shutter pulse according to individual is generated for the A-B fields. Next, the electronic shutter 
pulse according to A-B field individual is generable by switching these two electronic shutter 
pulses, inputting into a circuit 1606 and switching for every field. 

[0110] Dr awin g 1 7 (A) and drawin g 17 (B) show the electronic shutter pulse generating timing at 
the time of applying CCD as an image sensor. The shutter pulse which saw drawin g 1 7 (A) by the 
vertical synchronizing pulse, and saw drawing 1 7 (B) at the perpendicular period rate is shown. 
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The electronic shutter of each field is the same generating timing as the usual TV camera. The 
electronic shutter pulse of a level period rate carries out generating initiation near the 
termination edge of a vertical synchronizing pulse. And in some periods in the first half of the 
following vertical synchronizing pulse, there is a period of a number or the electronic shutter 
pulse in dozens clock rates. 

[0111] In this pulse timing, drawing 18 (A), (B), drawing 19 (A), and (B) expanded the part. 
Drawing 1 8 (A) shows the horizontal synchronizing pulse within a video-signal period, and 
drawing 1 8 (B) shows the shutter pulse in a level period rate. Drawing 19 (A) and (B) are the fine 
pulses in a perpendicular blanking. It is a shutter pulse [ according / drawing 1 9 (B) /to a 
number clock rate ] according [ drawing 19 (A) ] to a clock. 

[0112] The exposure time of an image is here to that of a period which went back in the 
direction of a time-axis, and the first electronic shutter pulse generated to the charge read-out 
pulse within a perpendicular blanking period (field shift pulse). 

[0113] tl is immediately after the charge read-out pulse within V blanking period (field shift 
pulse) at the shutter pulse initiation time of a level period rate, and t2 is just before V blanking at 
the termination time of the shutter pulse of a level period rate. On the other hand, the shutter 
pulse initiation timing of a number clock rate is from immediately after V blanking period initiation 
just before a charge read-out pulse. 

[01 14] The generating timing of these electronic shutter pulse is timing applied to the usual CCD 
camera. 

[01 15] Drawing 20 is a point used as the description of this CCD camera, and enables fine tuning 
of the exposure time of an image at the rate of a clock period only at an electronic shutter rate. 
In order that 1 Pulse **** and the exposure time might change "the shutter pulse of a number 
clock rate" about 50% just before a charge readout pulse by the conventional approach, KIZAMI 
of the exposure time was coarse. 

[0116] On the other hand, if it tunes finely, it will become possible to perform exposure-time 
adjustment of the shutter pulse generated just before the charge read-out pulse by a unit of 
several^ and it becomes possible to adjust the intensity level of an image finely. In the image 
currently cut with the very early electronic shutter in the high brightness part, the flicker 
amendment of the effectiveness by this is attained only by the electronic shutter. That is, the 
flicker of a high-speed shutter image can be amended in an extensive dynamic range camera. 
[0117] Next, as a practice, an electronic shutter pulse is shifted per 1 -pixel clock, and the 
exposure time is adjusted by the time amount of a clock period. By the above circuit, the 
dynamic electronic shutter control system of an extensive dynamic range camera can be built. 
[01 18] In the image pick-up equipment of this invention, a picture signal and the control signal 
processing section are integrated. Various gestalten are possible for the range integrated. For 
example, the electronic shutter circuit 305, the memory circuit 306 for low-speed shutters, the 
memory circuit 307 for high-speed shutters, the change-over circuit 308 for low-speed shutters, 
the change-over circuit 309 for high-speed shutters, the property conversion circuit 310 for low 
speeds, the property conversion circuit 31 1 for high speeds, addition or the change-over circuit 
312, the addition value circuit 315, the peak value detector 316, and the gating waveform 
generating circuit 317 are built as one integration semiconductor chip. However, when integrating 
not only in this, the combination of each block of drawing 1 is arbitrary. In addition, although the 
above-mentioned explanation explained the CCD image sensor to the example, this invention can 
acquire the same actuation and effectiveness, also when a CMOS sensor is used. 
[0119] 

[Effect of the Invention] As mentioned above, according to this invention, it picturizes using 
different electronic shutter processing, and signal processing of the acquired video signal is 
carried out, and the image image pick-up to the very wide range quantity of light is attained. 
Moreover, since shutter time amount can perform independently a low-speed shutter and a high- 
speed shutter, even when [ of the brightness difference of a photographic subject ] very big, it 
has the big effectiveness as image pick-up equipment — surveillance camera equipment that it 
can picturize and special is made. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the picture signal in the conventional electronic camera. 
[Drawing 2] The explanatory view of a circuit block of the electronic camera of the conventional 
example. 

[Drawing 3] The circuit block diagram of the image pick-up equipment concerning one example of 
this invention. 

[Drawin g 4] The explanatory view shown in order to explain actuation of the circuit block diagram 
of drawing 3 . 

[Drawing 5] The explanatory view of the image pick-up property of an image sensor. 
[ Drawing 6] The explanatory view showing the signal-processing output characteristics of the 
image pick-up equipment concerning this invention. 

[Drawing 7] The explanatory view showing the example of division of an image pick-up screen. 

[Drawing 8] The block block diagram of the addition value circuit of drawing 1 . 

[ Drawing 9] The block block diagram of the peak value detector of drawing 1 . 

[Drawing 10] The block block diagram of the gating waveform generating circuit of drawing 1 . 

[ Drawing 1 1] The internal-block Fig. of the microcomputer circuit of drawing 1 . 

[Drawing 1 2] The explanatory view of the contents of processing of the image by which screen 

separation was carried out. 

[Drawing 13] Drawing 13 The graph which shows control transition 
[Drawing 14] The state transition diagram of program control 

[Drawing 1 5] Drawing showing the graph of the screen intensity fluctuation by the source of the 
alternating current illumination light. 

[Drawing 1 6] Drawing showing the block of the generating circuit of an electronic shutter pulse. 
[Drawing 1 7] The explanatory view which looked at electronic shutter pulse generating timing the 
perpendicular period. 

[ Drawing 18] The explanatory view which looked at electronic shutter pulse generating timing the 
level period. 

[ Drawing 1 9] The explanatory view showing the clock within a perpendicular blanking period, and 
the relation of an electronic shutter pulse. 

[ Drawin g 20] The explanatory view showing signs that adjustable [ of the clock within a 
perpendicular blanking period and the phase of an electronic shutter pulse ] was carried out. 
[Description of Notations] 

301 — An image pick-up lens, 302 — A CCD camera, 303 — AGC circuit, 304 — An A/O- 
conversion circuit, 305 — An electronic shutter circuit, 306 — The memory circuit for low- 
speed shutters, 307 — The memory circuit for high-speed shutters, 308 — The change-over 
circuit for low-speed shutters, 309 [ — An addition or change-over circuit, 313 / — A D/A 
circuit, 315 / — An addition value circuit, 316 / — A peak value detector, 31 7 / — A gating 
waveform generating circuit, 318 / — Microcomputer circuit. ] — The change-^ver circuit for 
high-speed shutters, 310 — The property conversion circuit for low speeds, 311 — The 
property conversion circuit for high speeds, 312 
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